Diameter change and pressure-red blood cell velocity relations in coronary microvessels during long diastoles in the canine left ventricle.
The objective of this study was to determine whether coronary vascular resistance remains constant during long diastoles and whether critical closure of arterial microvessels occurs at zero-flow pressure. For this purpose, we directly measured internal diameters and red blood cell velocities in arterial and venous coronary microvessels during long diastoles under maximal vasodilation. The epicardial coronary microcirculation was viewed in anesthetized, open-chest mongrel dogs through an intravital microscope equipped with a newly developed floating objective. Coronary microvascular diameters and red blood cell velocities were measured with high-speed cinematography. During maximal vasodilation (150 micrograms/kg body wt i.v. dilazep), long diastoles were induced by vagal nerve stimulation. Internal diameters of all small arteries and arterioles (n = 12) gradually declined with decreasing aortic pressure during long diastoles, and the reduction of the diameter was greatest when aortic pressure was less than 35 mm Hg. The mean internal diameter (88.8 +/- 52.2 microns) at minimal aortic pressure (19.2 +/- 6.4 mm Hg) was significantly less than that at an aortic pressure of 100 mm Hg (116.2 +/- 68.5 microns, p less than 0.01). The internal diameters of small veins and venules remained nearly constant during long diastoles. When red blood cell progression in coronary microvessels stopped at the nadir of aortic pressure, all arterial coronary microvessels remained open; that is, there was no evidence of "critical closure."(ABSTRACT TRUNCATED AT 250 WORDS)